The dielectric constant, power factor, and conductivity of purified rubber and of a series of its compounds with sulphur were determined at temperatures from -75°to 235°C. The dielectric constant and power factor were measured at five frequencies from 60 to 300,000~and the apparent conductivity at about 
0.002 second and at one minute after the application of potential. The results of the measurements are expressed in both tabular and graphic form. At 25°C . and 1,000^the dielectric constant of purified rubber containing no sulphur was 2.37.
With increasing sulphur content the dielectric constant increased to a maximum of about 3.75 at 11.5 percent sulphur, then decreased to a minimum of 2.70 at 22 percent sulphur and again increased to 2.82 at 32 percent sulphur. Under similar circumstances, the power factor increased from 1.6X10 -3 for the rubber alone to a maximum of 93.8X10 -3 for the compound containing 13.5 percent sulphur; it then decreased to about 4.0 X 10~3 at 20 percent sulphur, and again slowly increased to 5 
II. PREPARATION OF SPECIMENS
The specimens were prepared by molding and vulcanizing thin sheets of different rubber-sulphur compounds between aluminum plates which later served as electrodes. The process of preparation consisted in purifying the rubber, mixing it with sulphur, molding it between prepared electrodes, and vulcanizing the specimen thus formed in an atmosphere of inert gas.
PURIFICATION OF RUBBER
The purification of rubber consisted in the digestion of crude rubber or latex with water at about 180°C, followed by washing with water, extraction with alcohol, and drying in an atmosphere of inert gas.
The digestion hydrolyzed the proteins, while the washing and extraction served to remove the protein-hydrolysis products, the resins, the sugars, and part of the inorganic salts. The product, thus obtained, contained about 99.5 percent of rubber hydrocarbon. The principal impurities were inorganic salts, as indicated by ash, and residual quantities of resins and protein-hydrolysis products, as indicated by a few hundredths percent of oxygen and nitrogen. This method of purification afforded a simple and convenient method for making rubber hydrocarbon of reasonably high purity in lots of several kilograms. A detailed description of the method of purification and a discussion of the properties of the purified rubber is given elsewhere. The electrical measurements which were made on the specimens were the capacitance, power factor, and conductance. The capacitance and the power factor were measured at five frequencies and the conductance at two elapsed times after electrification. The methods used in part of the measurements have been described elsewhere and will be only briefly sketched here. The dielectric constant and conductivity were computed from these measurements and the dimensions of the specimens.
CAPACITANCE AND POWER FACTOR
The capitance and power factor measurements at 60, 1,000, and 3,000~were made with the modified Rosa series inductance bridge, a diagram of which is shown in figure 4 . A telephone receiver was used as the detector for 1,000 and 3,000~, and a vibration galvanometer for 60~. The manipulation of this bridge is described in the legend.
A modification of the resonance method described by Bellinger and Preston 10 was used to measure the capacitance and power factor at 100,000 and 300,000~. A diagram of this set-up is shown in figure 5 .
The method of making the measurements is described in the legend.
The source of 60~frequency was the local power circuit. The frequency of the power supply was so well controlled that it was sufficiently accurate for these measurements.
Bureaurqf Standards Journal oj Research [Vol. 11 The frequencies of 1,000 and 3,000~were obtained from a motor generator driven from a direct-current supply. At full speed this machine supplied a current at 3,000~. It was run at one third full speed to obtain a current at 1,000~. The use of a remote-control system and a frequency meter made it possible to control the 1,000F Set-up for measuring the "1-minute" conductance.
To make a measurement, the specimen is shorted, the shunt set at the lowest ratio, the reversing switch closed, and the deflection of the galvanometer noted when Ki is closed. The deflection of the galvanometer is also noted when the reversing switch is thrown in the opposite direction. Call the average deflection dm, the shunt ratio Xm, and the potential applied Vm. Next open the shorting key and obtain an average deflection as before, changing the shunt ratio until a readable deflection is obtained and using a higher potential if desired. The specimen must be shorted for two minutes between readings. Call the deflection at the end of one minute after the potential is applied dx , the potential Vx, and the shunt ratio Xx. A is the temperature limit set by the flow of the specimen. B is the temperature limit set by the decomposition of the specimens. C is the temperature limit set by the high conductance. made that, when a sample had lost an amount of sulphur equal to 0 The composition-temperature relation shown in the isograms in figures 9 to 12 may also be represented for particular rubber-sulphur compounds, as in figure 13 , where the dielectric constants at 60, 1,000, and 100,000~are plotted against the temperature for com- A is the limit set by the flow of the specimen. B is the limit set by the decomposition of the specimen.
Cis the limit set by the high conductance of the specimen.
-75%. Isograms of the power factor of rubber measured at 1,000 <*>*.
For meaning of symbols see figure 14 .
ures 14 to 17 for four of the frequencies, the chart for 3,000~being
omitted because of its similarity to the chart for 1,000~. 
